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Description

FIELD OF THE DISCLOSURE

[0001] Aspects of the present disclosure generally re-
late to wireless communication and to techniques and
apparatuses for paging for mobile-terminated small data
reception in idle and/or inactive mode.

BACKGROUND

[0002] Wireless communication systems are widely
deployed to provide various telecommunication services
such as telephony, video, data, messaging, and broad-
casts. Typical wireless communication systems may
employ multiple-access technologies capable of sup-
porting communication with multiple users by sharing
available system resources (e.g., bandwidth, transmit
power, and/or the like). Examples of such multiple-ac-
cess technologies include code division multiple access
(CDMA) systems, time division multiple access (TDMA)
systems, frequency-division multiple access (FDMA)
systems, orthogonal frequency-division multiple access
(OFDMA) systems, single-carrier frequency-division
multiple access (SC-FDMA) systems, time division syn-
chronous code division multiple access (TD-SCDMA)
systems, and Long Term Evolution (LTE). LTE/LTE-Ad-
vanced is a set of enhancements to the Universal Mobile
Telecommunications System (UMTS) mobile standard
promulgated by the Third Generation Partnership Project
(3GPP).

[0003] Awireless communication network may include
a number of base stations (BSs) that can support com-
munication for a number of user equipment (UEs). A user
equipment (UE) may communicate with a base station
(BS) via the downlink and uplink. The downlink (or for-
ward link) refers to the communication link from the BS to
the UE, and the uplink (or reverse link) refers to the
communication link from the UE to the BS. As will be
described in more detail herein, a BS may be referred to
asaNode B, agNB, an access point (AP), aradio head, a
transmit receive point (TRP), a New Radio (NR) BS,a 5G
Node B, and/or the like.

[0004] The above multiple access technologies have
been adopted in various telecommunication standards to
provide a common protocol that enables different user
equipment to communicate on a municipal, national,
regional, and even global level. New Radio (NR), which
may also bereferredto as 5G, is a set of enhancements to
the LTE mobile standard promulgated by the Third Gen-
eration Partnership Project (3GPP). NR is designed to
better support mobile broadband Internet access by im-
proving spectral efficiency, lowering costs, improving
services, making use of new spectrum, and better inte-
grating with other open standards using orthogonal fre-
quency division multiplexing (OFDM) with a cyclic prefix
(CP) (CP-OFDM) on the downlink (DL), using CP-OFDM
and/or SC-FDM (e.g., also known as discrete Fourier
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transform spread OFDM (DFT-s-OFDM)) on the uplink
(UL), as well as supporting beamforming, multiple-input
multiple-output (MIMO) antenna technology, and carrier
aggregation. However, as the demand for mobile broad-
band access continues to increase, there exists a need
for further improvements in LTE and NR technologies.
Preferably, these improvements should be applicable to
other multiple access technologies and the telecommu-
nication standards that employ these technologies.
[0005] WO 2019/031427 A1 discloses a method of
performing an early data transmission which relates to
transmitting downlink data to a UE in an RRC suspend
state using atleast one of messages (Msg1-Msg5) during
a RACH procedure. US 10,299,244 B2 discloses a meth-
od of transmitting a small data packet to a UE in an RRC
idle mode using a RACH procedure.

SUMMARY

[0006] The invention is defined by the independent
claims. Various embodiments are provided by the de-
pendent claims. The embodiments and/or examples of
the following description, which are not covered by the
claims, are provided for illustrative purpose only and are
only intended to assist the reader in understanding the
invention. Such embodiments and/or examples, which
are not covered by the claims, do not form part of the
invention.

[0007] Insome aspects, a method of wireless commu-
nication, performed by a user equipment (UE), may in-
clude receiving, from a base station (BS), a paging com-
munication while the UE is in an inactive mode or an idle
mode; transmitting, to the BS and based atleastin parton
receiving the paging communication, a first communica-
tion as part of a random access channel (RACH) proce-
dure; receiving, from the BS and based at least in parton
transmitting the first communication, a second commu-
nication that includes mobile-terminated downlink data,
an indication of an uplink resource, and a radio resource
control (RRC) release message that causes the UE to
remain in the inactive mode or the idle mode while
receiving the mobile-terminated downlink data; and
transmitting, to the BS and while in the inactive mode
or the idle mode, mobile-originated uplink data using the
uplink resource.

[0008] Insome aspects, a method of wireless commu-
nication, performed by a BS, may include transmitting, to
a UE, a paging communication while the UE is in an
inactive mode or an idle mode; receiving, from the UE
and based at least in part on transmitting the paging
communication, a first communication as part of a RACH
procedure; transmitting, to the UE and based at least in
part on transmitting the first communication, a second
communication that includes mobile-terminated down-
link data, an uplink resource that the UE is to use to
transmit mobile-originated uplink data while in the inac-
tive mode or the idle mode, and an RRC release message
that causes the UE receive the mobile-terminated down-
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link data while in the inactive mode or the idle mode; and
receiving, from the UE and in the uplink resource, mobile-
originated uplink data, wherein the UE is to transmit the
mobile-originated uplink data while in the inactive mode
or the idle mode.

[0009] Insome aspects, a UE for wireless communica-
tion may include memory and one or more processors
coupled to the memory. The memory and the one or more
processors may be configured to receive, from a BS, a
paging communication while the UE is in an inactive
mode or an idle mode; transmit, to the BS and based
at least in part on receiving the paging communication, a
first communication as part of a RACH procedure; re-
ceive, from the BS and based at least in part on transmit-
ting the first communication, a second communication
that includes mobile-terminated downlink data, an indi-
cation of an uplink resource, and an RRC release mes-
sage that causes the UE to remain in the inactive mode or
the idle mode while receiving the mobile-terminated
downlink data; and transmit, to the BS and while in the
inactive mode or the idle mode, mobile-originated uplink
data using the uplink resource.

[0010] Insome aspects, a BS for wireless communica-
tion may include memory and one or more processors
coupled to the memory. The memory and the one or more
processors may be configured to transmit, to a UE, a
paging communication while the UE is in an inactive
mode or an idle mode; receive, from the UE and based
atleastin part on transmitting the paging communication,
a first communication as part of a RACH procedure;
transmit, to the UE and based at least in part on transmit-
ting the first communication, a second communication
that includes mobile-terminated downlink data, an uplink
resource that the UE is to use to transmit mobile-origi-
nated uplink data while in the inactive mode or the idle
mode, and an RRC release message that causes the UE
receive the mobile-terminated downlink data while in the
inactive mode or the idle mode; and receive, from the UE
and in the uplink resource, mobile-originated uplink data,
wherein the UE is to transmit the mobile-originated uplink
data while in the inactive mode or the idle mode.
[0011] In some aspects, a non-transitory computer-
readable medium may store one or more instructions
for wireless communication. The one or more instruc-
tions, when executed by one or more processors of a UE,
may cause the one or more processors to: receive, froma
BS, apaging communication while the UE isin an inactive
mode or an idle mode; transmit, to the BS and based at
least in part on receiving the paging communication, a
first communication as part of a RACH procedure; re-
ceive, from the BS and based at least in part on transmit-
ting the first communication, a second communication
that includes mobile-terminated downlink data, an indi-
cation ofan uplink resource, and a RRC release message
that causes the UE to remain in the inactive mode or the
idle mode while receiving the mobile-terminated down-
link data; and transmit, to the BS and while in the inactive
mode or the idle mode, mobile-originated uplink data
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using the uplink resource.

[0012] In some aspects, a non-transitory computer-
readable medium may store one or more instructions
for wireless communication. The one or more instruc-
tions, when executed by one or more processors of a BS,
may cause the one or more processors to: transmit, to a
UE, a paging communication while the UE is in an in-
active mode or an idle mode; receive, from the UE and
based at least in part on transmitting the paging commu-
nication, a first communication as part of a RACH pro-
cedure; transmit, to the UE and based at least in part on
transmitting the first communication, a second commu-
nication that includes mobile-terminated downlink data,
an uplink resource that the UE is to use to transmit
mobile-originated uplink data while in the inactive mode
or the idle mode, and an RRC release message that
causes the UE receive the mobile-terminated downlink
data while in the inactive mode or the idle mode; and
receive, from the UE and in the uplink resource, mobile-
originated uplink data, wherein the UE is to transmit the
mobile-originated uplink data while in the inactive mode
or the idle mode.

[0013] In some aspects, an apparatus for wireless
communication may include means for receiving, from
a BS, a paging communication while the apparatus is in
aninactive mode or an idle mode; means for transmitting,
to the BS and based at least in part on receiving the
paging communication, a first communication as partofa
RACH procedure; means for receiving, from the BS and
based at least in part on transmitting the first commu-
nication, a second communication that includes mobile-
terminated downlink data, an indication of an uplink
resource, and an RRC release message that causes
the apparatus to remain in the inactive mode or the idle
mode while receiving the mobile-terminated downlink
data; and means for transmitting, to the BS and while
in the inactive mode or the idle mode, mobile-originated
uplink data using the uplink resource.

[0014] In some aspects, an apparatus for wireless
communication may include means for transmitting, to
a UE, a paging communication while the UE is in an
inactive mode or an idle mode; means for receiving, from
the UE and based at least in part on transmitting the
paging communication, a first communication as partofa
RACH procedure; means for transmitting, to the UE and
based at least in part on transmitting the first commu-
nication, a second communication that includes mobile-
terminated downlink data, an uplink resource that the UE
is to use to transmit mobile-originated uplink data while in
the inactive mode or the idle mode, and an RRC release
message that causes the UE receive the mobile-termi-
nated downlink data while in the inactive mode or the idle
mode; and means for receiving, from the UE and in the
uplink resource, mobile-originated uplink data, wherein
the UE is to transmit the mobile-originated uplink data
while in the inactive mode or the idle mode.

[0015] Aspectsgenerallyinclude amethod, apparatus,
system, computer program product, non-transitory com-
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puter-readable medium, user equipment, base station,
wireless communication device, and/or processing sys-
tem as substantially described herein with reference to
and as illustrated by the accompanying drawings and
specification.

[0016] The foregoing has outlined rather broadly the
features and technical advantages of examples accord-
ing to the disclosure in order that the detailed description
that follows may be better understood. Additional fea-
tures and advantages will be described hereinafter. The
conception and specific examples disclosed may be
readily utilized as a basis for modifying or designing other
structures for carrying out the same purposes of the
present disclosure. The scope of the invention is defined
by the appended claims. Characteristics of the concepts
disclosed herein, both their organization and method of
operation, together with associated advantages will be
better understood from the following description when
considered in connection with the accompanying figures.
Each of the figures is provided for the purposes of illus-
tration and description, and not as a definition of the limits
of the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] So that the above-recited features of the pre-
sent disclosure can be understood in detail, a more
particular description, briefly summarized above, may
be had by reference to aspects, some of which are
illustrated in the appended drawings. It is to be noted,
however, that the appended drawings illustrate only cer-
tain typical aspects of this disclosure and are therefore
not to be considered limiting of its scope, for the descrip-
tion may admit to other equally effective aspects. The
same reference numbers in different drawings may iden-
tify the same or similar elements. The scope of the
invention is defined by the appended claims.

Fig. 1 is a block diagram conceptually illustrating an
example of a wireless communication network, in
accordance with various aspects of the present dis-
closure.

Fig. 2 is a block diagram conceptually illustrating an
example of a base station in communication with a
user equipment (UE) in a wireless communication
network, in accordance with various aspects of the
present disclosure.

Figs. 3-5 are diagrams illustrating an examples of
mobile-terminated small data receptioninidle and/or
inactive mode, in accordance with various aspects of
the present disclosure.

Fig. 6 is a diagram illustrating an example process
performed, for example, by a UE, in accordance with
various aspects of the present disclosure.

Fig. 7 is a diagram illustrating an example process
performed, for example, by a BS, in accordance with
various aspects of the present disclosure.
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DETAILED DESCRIPTION

[0018] Various aspects of the disclosure are described
more fully hereinafter with reference to the accompany-
ing drawings. This disclosure may, however, be embo-
died in many different forms and should not be construed
as limited to any specific structure or function presented
throughout this disclosure. Rather, these aspects are
provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the disclosure
to those skilled in the art. Based on the teachings herein
one skilled in the art should appreciate that the scope of
the disclosure is intended to cover any aspect of the
disclosure disclosed herein, whether implemented inde-
pendently of or combined with any other aspect of the
disclosure. For example, an apparatus may be imple-
mented or a method may be practiced using any number
of the aspects set forth herein. In addition, the scope of
the disclosure is intended to cover such an apparatus or
method which is practiced using other structure, func-
tionality, or structure and functionality in addition to or
other than the various aspects of the disclosure set forth
herein. It should be understood that any aspect of the
disclosure disclosed herein may be embodied by one or
more elements of a claim. The scope of the invention is
defined by the appended claims.

[0019] Several aspects of telecommunication systems
will now be presented with reference to various appara-
tuses and techniques. These apparatuses and techni-
ques will be described in the following detailed descrip-
tion and illustrated in the accompanying drawings by
various blocks, modules, components, circuits, steps,
processes, algorithms, and/or the like (collectively re-
ferred to as "elements"). These elements may be imple-
mented using hardware, software, or combinations
thereof. Whether such elements are implemented as
hardware or software depends upon the particular appli-
cation and design constraints imposed on the overall
system.

[0020] It should be noted that while aspects may be
described herein using terminology commonly asso-
ciated with 3G and/or 4G wireless technologies, aspects
of the present disclosure can be applied in other genera-
tion-based communication systems, such as 5G and
later, including NR technologies.

[0021] Fig.1isadiagramillustrating a wireless network
100 in which aspects of the present disclosure may be
practiced. The wireless network 100 may be an LTE
network or some other wireless network, such as a 5G
or NR network. The wireless network 100 may include a
number of BSs 110 (shown as BS 110a, BS 110b, BS
110c, and BS 110d) and other network entities. ABSis an
entity that communicates with user equipment (UEs) and
may also be referred to as a base station, a NR BS, a
Node B, a gNB, a 5G node B (NB), an access point, a
transmit receive point (TRP), and/or the like. Each BS
may provide communication coverage for a particular
geographic area. In 3GPP, the term "cell" can refer to a
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coverage area of a BS and/or a BS subsystem serving
this coverage area, depending on the contextin which the
term is used.

[0022] A BS may provide communication coverage for
amacro cell, a pico cell, a femto cell, and/or another type
of cell. A macro cell may cover a relatively large geo-
graphic area (e.g., several kilometers in radius) and may
allow unrestricted access by UEs with service subscrip-
tion. A pico cell may cover a relatively small geographic
area and may allow unrestricted access by UEs with
service subscription. A femto cell may cover a relatively
small geographic area (e.g., a home) and may allow
restricted access by UEs having association with the
femto cell (e.g., UEs in a closed subscriber group
(CSG)). A BS for a macro cell may be referred to as a
macro BS. ABS for a pico cell may be referred to as a pico
BS. ABS for afemto cell may be referred to as afemto BS
orahome BS. In the example shown in Fig. 1,aBS 110a
may be a macro BS for a macro cell 102a, a BS 110b may
be a pico BS for a pico cell 102b, and a BS 110c may be a
femto BS for a femto cell 102c. A BS may support one or
multiple (e.g., three) cells. The terms "eNB", "base sta-
tion", "NR BS", "gNB", "TRP", "AP", "node B", "5G NB",
and "cell" may be used interchangeably herein.

[0023] In some aspects, a cell may not necessarily be
stationary, and the geographic area of the cell may move
according to the location of a mobile BS. In some aspects,
the BSs may be interconnected to one another and/or to
one or more other BSs or network nodes (not shown) in
the wireless network 100 through various types of back-
haul interfaces such as a direct physical connection, a
virtual network, and/or the like using any suitable trans-
port network.

[0024] Wireless network 100 may also include relay
stations. A relay station is an entity that can receive a
transmission of data from an upstream station (e.g., a BS
or a UE) and send a transmission of the data to a down-
stream station (e.g., a UE or a BS). A relay station may
also be a UE that can relay transmissions for other UEs.
In the example shown in Fig. 1, arelay station 110d may
communicate with macro BS 110aand a UE 120d in order
to facilitate communication between BS 110a and UE
120d. A relay station may also be referred to as a relay
BS, a relay base station, a relay, and/or the like.

[0025] Wireless network 100 may be a heterogeneous
network that includes BSs of different types, e.g., macro
BSs, pico BSs, femto BSs, relay BSs, and/or the like.
These different types of BSs may have different transmit
power levels, different coverage areas, and different
impacts on interference in wireless network 100. For
example, macro BSs may have a high transmit power
level (e.g., 5 to 40 Watts) whereas pico BSs, femto BSs,
and relay BSs may have lower transmit power levels
(e.g., 0.1 to 2 Watts).

[0026] A network controller 130 may couple to a set of
BSs and may provide coordination and control for these
BSs. Network controller 130 may communicate with the
BSs via abackhaul. The BSs may also communicate with
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one another, e.g., directly or indirectly via a wireless or
wireline backhaul. In some aspects, wireless network
100 may include one or more network controllers 130.
For example, wireless network 100 may include a net-
work controller 130 that implements an access and mo-
bility management function (AMF) device, a network
controller 130 that implements a user plane function
(UPF) device, and/or the like. In some aspects, the
AMF device and/or UPF device may be included in a
core network of wireless network 100 (e.g., a 5G/NR core
network, which may be referred to as a next generation
(NG) Core). The AMF device may manage authentica-
tion, activation, deactivation, and/or mobility functions
associated with a UE 120. The AMF device may facilitate
the selection of a gateway (e.g., a serving gateway, a
packet data network gateway, a UPF device, and/or the
like) to serve traffic to and/or from a UE 120, may forward
traffic (e.g., control plane traffic) to and from a UE 120,
and/or the like. The UPF device may function as a ses-
sion anchor and/or gateway for a UE 120, may forward
traffic (e.g., user plane traffic, application traffic, and/or
the like) between a UE 120 and an application server, a
packet data network, a public network, another type of
network, another UE 120, and/or the like.

[0027] UEs 120 (e.g., 120a, 120b, 120c) may be dis-
persed throughout wireless network 100, and each UE
may be stationary or mobile. AUE may also be referred to
as an access terminal, a terminal, a mobile station, a
subscriber unit, a station, and/or the like. A UE may be a
cellular phone (e.g., a smart phone), a personal digital
assistant (PDA), a wireless modem, a wireless commu-
nication device, a handheld device, a laptop computer, a
cordless phone, a wireless local loop (WLL) station, a
tablet, a camera, a gaming device, a netbook, a smart-
book, an ultrabook, a medical device or equipment, bio-
metric sensors/devices, wearable devices (smart
watches, smart clothing, smart glasses, smart wrist
bands, smart jewelry (e.g., smart ring, smart bracelet)),
an entertainment device (e.g., a music or video device, or
a satellite radio), a vehicular component or sensor, smart
meters/sensors, industrial manufacturing equipment, a
global positioning system device, or any other suitable
device thatis configured to communicate via awireless or
wired medium.

[0028] Some UEs may be considered machine-type
communication (MTC) or evolved or enhanced machine-
type communication (eMTC) UEs. MTC and eMTC UEs
include, for example, robots, drones, remote devices,
sensors, meters, monitors, location tags, and/or the like,
that may communicate with a base station, another de-
vice (e.g., remote device), or some other entity. Awireless
node may provide, for example, connectivity for or to a
network (e.g., a wide area network such as Internet or a
cellular network) via a wired or wireless communication
link. Some UEs may be considered Internet-of-Things
(loT) devices, and/or may be implemented as NB-loT
(narrowband internet of things) devices. Some UEs may
be considered a Customer Premises Equipment (CPE).
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UE 120 may be included inside a housing that houses
components of UE 120, such as processor components,
memory components, and/or the like.

[0029] In general, any number of wireless networks
may be deployed in a given geographic area. Each
wireless network may support a particular RAT and
may operate on one or more frequencies. A RAT may
also be referred to as a radio technology, an air interface,
and/or the like. A frequency may also be referred to as a
carrier, a frequency channel, and/or the like. Each fre-
quency may support a single RAT in a given geographic
area in order to avoid interference between wireless
networks of different RATs. In some cases, NR or 5G
RAT networks may be deployed.

[0030] In some aspects, two or more UEs 120 (e.g.,
shown as UE 120a and UE 120e) may communicate
directly using one or more sidelink channels (e.g., without
using a base station 110 as an intermediary to commu-
nicate with one another). For example, the UEs 120 may
communicate using peer-to-peer (P2P) communica-
tions, device-to-device (D2D) communications, a vehi-
cle-to-everything (V2X) protocol (e.g., which may include
a vehicle-to-vehicle (V2V) protocol, a vehicle-to-infra-
structure (V2lI) protocol, and/or the like), a mesh network,
and/or the like. In this case, the UE 120 may perform
scheduling operations, resource selection operations,
and/or other operations described elsewhere herein as
being performed by the base station 110.

[0031] As indicated above, Fig. 1 is provided as an
example. Other examples may differ from what is de-
scribed with regard to Fig. 1.

[0032] Fig. 2 shows a block diagram of a design 200 of
base station 110 and UE 120, which may be one of the
base stations and one of the UEs in Fig. 1. Base station
110 may be equipped with Tantennas 234a through 234t,
and UE 120 may be equipped with R antennas 252a
through 252r, where in general T>1and R> 1.

[0033] At base station 110, a transmit processor 220
may receive data from a data source 212 for one or more
UEs, select one or more modulation and coding schemes
(MCS) for each UE based at least in part on channel
quality indicators (CQls) received from the UE, process
(e.g., encode and modulate) the data for each UE based
at least in part on the MCS(s) selected for the UE, and
provide data symbols for all UEs. Transmit processor 220
may also process system information (e.g., for semi-
static resource partitioning information (SRPI) and/or
the like) and control information (e.g., CQIl requests,
grants, upper layer signaling, and/or the like) and provide
overhead symbols and control symbols. Transmit pro-
cessor 220 may also generate reference symbols for
reference signals (e.g., the cell-specific reference signal
(CRS)) and synchronization signals (e.g., the primary
synchronization signal (PSS) and secondary synchroni-
zation signal (SSS)). A transmit (TX) multiple-input multi-
ple-output (MIMO) processor 230 may perform spatial
processing (e.g., precoding) on the data symbols, the
control symbols, the overhead symbols, and/or the re-
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ference symbols, if applicable, and may provide T output
symbol streams to T modulators (MODs) 232a through
232t. Each modulator 232 may process a respective
output symbol stream (e.g., for orthogonal frequency
division multiplexing (OFDM) and/or the like) to obtain
an output sample stream. Each modulator 232 may
further process (e.g., convert to analog, amplify, filter,
and upconvert) the output sample stream to obtain a
downlink signal. T downlink signals from modulators
232a through 232t may be transmitted via T antennas
234a through 234t, respectively. According to various
aspects described in more detail below, the synchroniza-
tion signals can be generated with location encoding to
convey additional information.

[0034] At UE 120, antennas 252a through 252r may
receive the downlink signals from base station 110 and/or
other base stations and may provide received signals to
demodulators (DEMODs) 254a through 254r, respec-
tively. Each demodulator 254 may condition (e.g., filter,
amplify, downconvert, and digitize) a received signal to
obtain input samples. Each demodulator 254 may further
process the input samples (e.g., for OFDM and/or the
like) to obtain received symbols. A MIMO detector 256
may obtain received symbols from all R demodulators
254a through 254r, perform MIMO detection on the re-
ceived symbols if applicable, and provide detected sym-
bols. A receive processor 258 may process (e.g., demo-
dulate and decode) the detected symbols, provide de-
coded data for UE 120 to a data sink 260, and provide
decoded control information and system information to a
controller/processor 280. A channel processor may de-
termine reference signal received power (RSRP), re-
ceived signal strength indicator (RSSI), reference signal
received quality (RSRQ), channel quality indicator (CQl),
and/or the like. In some aspects, one or more compo-
nents of UE 120 may be included in a housing.

[0035] On the uplink, at UE 120, a transmit processor
264 may receive and process data from a data source
262 and control information (e.g., for reports comprising
RSRP, RSSI, RSRQ, CQl, and/or the like) from control-
ler/processor 280. Transmit processor 264 may also
generate reference symbols for one or more reference
signals. The symbols from transmit processor 264 may
be precoded by a TX MIMO processor 266 if applicable,
further processed by modulators 254a through 254r (e.g.,
for DFT-s-OFDM, CP-OFDM, and/or the like), and trans-
mitted to base station 110. At base station 110, the uplink
signals from UE 120 and other UEs may be received by
antennas 234, processed by demodulators 232, de-
tected by a MIMO detector 236 if applicable, and further
processed by a receive processor 238 to obtain decoded
data and control information sent by UE 120. Receive
processor 238 may provide the decoded data to a data
sink 239 and the decoded control information to control-
ler/processor 240. Base station 110 may include com-
munication unit 244 and communicate to network con-
troller 130 via communication unit 244. Network control-
ler 130 may include communication unit 294, controller/-
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processor 290, and memory 292.

[0036] Controller/processor 240 of base station 110,
controller/processor 280 of UE 120, and/or any other
component(s) of Fig. 2 may perform one or more tech-
niques associated with mobile-terminated small data
reception in idle and/or inactive mode, as described in
more detail elsewhere herein. For example, controller/-
processor 240 of base station 110, controller/processor
280 of UE 120, and/or any other component(s) of Fig. 2
may perform or direct operations of, for example, process
600 of Fig. 6, process 700 of Fig. 7, and/or other pro-
cesses as described herein. Memories 242 and 282 may
store data and program codes for base station 110 and
UE 120, respectively. In some aspects, memory 242
and/or memory 282 may comprise a non-transitory com-
puter-readable medium storing one or more instructions
for wireless communication. For example, the one or
more instructions, when executed by one or more pro-
cessors of the base station 110 and/or the UE 120, may
perform or direct operations of, for example, process 600
of Fig. 6, process 700 of Fig. 7, and/or other processes as
described herein. A scheduler 246 may schedule UEs for
data transmission on the downlink and/or uplink.

[0037] Insomeaspects, UE 120 mayinclude means for
receiving, from a BS 110, a paging communication while
the UE 120 is in an inactive mode or an idle mode, means
fortransmitting, tothe BS 110 and based atleastin parton
receiving the paging communication, a first communica-
tion as part of a random access channel (RACH) proce-
dure, means for receiving, from the BS 110 and based at
least in part on transmitting the first communication, a
second communication that includes mobile-terminated
downlink data, an indication of an uplink resource, and a
radio resource control (RRC) release message that
causes the UE 120 to remain in the inactive mode or
the idle mode while receiving the mobile-terminated
downlink data; and transmitting, to the BS 110 and while
in the inactive mode or the idle mode, mobile-originated
uplink data using the uplink resource, and/or the like. In
some aspects, such means may include one or more
components of UE 120 described in connection with Fig.
2, such as controller/processor 280, transmit processor
264, TX MIMO processor 266, MOD 254, antenna 252,
DEMOD 254, MIMO detector 256, receive processor
258, and/or the like.

[0038] Insome aspects, BS 110 may include means for
transmitting, to a UE 120, a paging communication while
the UE 120 is in an inactive mode or an idle mode, means
for receiving, from the UE 120 and based at least in part
on transmitting the paging communication, a first com-
munication as part of a RACH procedure, means for
transmitting, to the UE 120 and based at least in part
on transmitting the first communication, a second com-
munication that includes mobile-terminated downlink
data, an uplink resource that the UE 120 is to use to
transmit mobile-originated uplink data while in the inac-
tive mode or the idle mode, and an RRC release message
that causes the UE 120 receive the mobile-terminated
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downlink data while in the inactive mode or the idle mode,
means for receiving, from the UE 120 and in the uplink
resource, mobile-originated uplink data, wherein the UE
120 is to transmit the mobile-originated uplink data while
in the inactive mode or the idle mode., and/or the like. In
some aspects, such means may include one or more
components of BS 110 described in connection with Fig.
2, such as antenna 234, DEMOD 232, MIMO detector
236, receive processor 238, controller/processor 240,
transmit processor 220, TX MIMO processor 230,
MOD 232, antenna 234, and/or the like.

[0039] As indicated above, Fig. 2 is provided as an
example. Other examples may differ from what is de-
scribed with regard to Fig. 2.

[0040] A UE (e.g., UE 120) may support various com-
munication modes, such as a connected mode, an in-
active mode, an idle mode, and/or other communication
modes. A UE operating in the connected mode (e.g., an
RRC connected mode) may be active and communica-
tively connected (e.g., RRC connected) with a BS (e.g.,
BS 110). The UE may transition from the connected mode
to the inactive mode and/or idle mode based at least in
part on various commands and/or communications re-
ceived from the BS. For example, the UE may transition
from the connected mode to the idle mode based at least
in part on receiving an RRC release message (e.g., an
RRCRelease communication). In this case, the UE may
release the connection with the BS and transition to the
idle mode, in which the UE may disable and/or deactivate
one or more components of the UE, one or more com-
ponent carriers and/or subcarriers, and/or other compo-
nents and/or functionalities for purposes of power saving
and battery life extension of the UE.

[0041] Asanotherexample, the UE may transition from
the connected mode to the inactive mode based at least
in part on receiving an RRC release message (e.g., an
RRCRelease with suspendConfig communication). In
this case, the UE, the BS, and/or a network controller
(e.g., network controller 130) may store a UE context
(e.g., an access stratum (AS) context, higher-layer con-
figurations, and/or the like). This permits the UE and/or
the BS to apply the stored UE context when the UE
transitions from inactive mode to the connected mode
with the BS in order to resume communications with the
BS, which reduces latency of transitioning to inactive
mode relative to transitioning to the connected mode
from the idle mode.

[0042] The UE may transition from inactive mode an-
d/or idle mode to the connected mode based at least in
part on transmitting one or more communications to the
BS. For example, the UE may transition from the inactive
mode and/or the idle mode to the connected mode by
transmitting an RRCSetupRequest communication an
RRCResumeRequest communication, and/or the like
to the BS. The UE may transmit the RRCSetupRequest
communication or RRCResumeRequest communication
as part of a RACH procedure with the BS, such as a
contention-based or contention-free two-step RACH pro-



13 EP 4 018 693 B1 14

cedure, a contention-based or contention-free two-step
RACH procedure, and/or the like.

[0043] In some cases, a UE may receive small
amounts of downlink data (e.g., a few hundred kilobytes,
up to one thousand kilobytes, and/or the like) in bursts
from another UE, an application server, a network con-
troller (e.g., a UPF device, an AMF device, and/or the
like), and/or other entities. These small amounts of mo-
bile-terminated (MT) downlink data (e.g., data that des-
tined for the UE) may include data associated with a
messaging application, location data, small multimedia
files, push notifications, keep-alive packets, sensor data,
and/or the like.

[0044] Insome cases, anentity may transmit MT down-
link data to the UE while the UE is in an idle mode or an
inactive mode. In this case, the UE may transition to a
connected mode by performing a RACH procedure witha
BS to establish a connection with the BS, and to receive
the MT downlink data from the BS while the UE is in the
connected mode. However, transitioning to the con-
nected mode in order to receive small amounts of MT
downlink data may be inefficient because the consump-
tion of networking, processing, and/or memory resources
of the UE and the BS due to the signaling overhead of
establishing a connection with the BS. Moreover, delay-
ing the reception of the MT downlink data until the UE isin
the connected mode may increase latency in receiving
the MT downlink data and/or transmitting mobile-origi-
nated (MO) uplink data in response to the MT downlink
data. In addition, if MT downlink data is transmitted to the
UE in bursts, the repeated transition from the idle mode or
inactive mode to the connected mode to receive a small
amount of MT downlink data may reduce or negate the
power saving benefits of operating in the idle mode or
inactive mode.

[0045] Some aspects described herein provide tech-
niques and apparatuses for mobile-terminated small
data reception in idle mode and/or inactive mode. In
some aspects, a UE, a BS, and/or other devices included
in a wireless network may coordinate to permit the UE to
receive small amounts of MT downlink data while in an
idle mode and/or an inactive mode. In some aspects, the
BS may transmit a paging communication to the UE while
the UE is in the idle mode or the inactive mode. The
paging communication may indicate, to the UE, that MT
downlink data is to be transmitted to the UE. The UE may
transmit, to the BS, a first communication as part of a
RACH procedure with the BS. The BS may transmit a
second communication to the UE based atleastin parton
receiving the first communication. The second commu-
nication may include the MT downlink data in an RRC
release message. The UE may receive the MT downlink
data while in the idle mode or the inactive mode, and the
RRC release message may cause the UE to terminate
the RACH procedure and toremain in the idle mode or the
inactive mode. In some aspects, the second communi-
cation may also include an indication of an uplink re-
source, which the UE may use to transmit MO uplink data
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while in the idle mode or the inactive mode.

[0046] Inthis way, the UE may receive the MT downlink
data while in the idle mode or the inactive mode, and
without transitioning from the idle mode or the inactive
mode to a connected mode. This decreases the signaling
overhead that is needed to transmit small amounts of MT
downlink data to the UE and for the UE to transmit MO
uplink data, which conserves networking, processing,
and/or memory resources of the UE, the BS, and/or
the other devices included in the wireless network. More-
over, this permits the UE to receive the MT downlink data
and transmit the MO uplink data without establishing a
connection (e.g., an RRC connection) with the BS, which
decreases latency in receiving the MT downlink data and
transmitting the MO uplink data. In addition, this reduces
the quantity of repeated transitions from the idle mode or
inactive mode to the connected mode to receive small
amounts of MT downlink data that are transmitted in
bursts, which may increase power saving of the UE.
[0047] Fig. 3 is a diagram illustrating one or more
examples 300 of mobile-terminated small data reception
in an inactive mode, in accordance with various aspects
of the present disclosure. As shown in Fig. 3, example(s)
300 may include communication between various com-
ponents of a wireless network (e.g., wireless network
100), such as a UE (e.g., UE 120), a plurality of BSs
(e.g., BSs 110), such as BS1 and BS2, a UPF device
(e.g., network controller 130), and/or the like. In some
aspects, the UE may operate in an inactive mode.
[0048] As shown in Fig. 3, and by reference number
302, the UPF device may receive MT downlink data that
is destined for the UE and may transmit the MT downlink
data to BS2. The MT downlink data may include a small
amount of data, such as data associated with a messa-
ging application, location data, small multimedia files,
push notifications, keep-alive packets, sensor data, an-
d/or the like that originated from an application server,
another UE, a BS, a network controller, and/or another
device included in the wireless network or connected to
another network.

[0049] In some aspects, the UPF device may transmit
the MT downlink data to BS2 based at least in part on
determining that BS2 is an anchor BS for the UE (e.g., a
BS to which the UE was last communicatively connected
prior to transitioning to the inactive mode).

[0050] As further shown in Fig. 3, and by reference
number 304, BS2 may transmit, to BS1, a radio access
network (RAN) paging communication based at least in
parton receiving the MT downlink data. In some aspects,
BS2 may transmitthe RAN paging communication to BS1
based at least in part on determining that the UE is
located in a cell of BS1, which may occur, for example,
due to mobility of the UE after transitioning to the inactive
mode. In some aspects, BS2 may transmit the RAN
paging communication over a backhaul interface, such
as an Xn interface and/or another type of backhaul inter-
face.

[0051] In some aspects, the RAN paging communica-



15 EP 4 018 693 B1 16

tion may include a MT early data transmission (MT-EDT)
indication and a resume identifier (resumelD) or another
type of UE identifier associated with the UE. The MT-EDT
indication is an indication that the MT downlink data is
being stored or buffered at BS2 and is to be transmitted to
the UE (e.g., the UE associated with the resumelD iden-
tified in the paging communication). The resumelD as-
sociated with the UE is a UE identifier that BS2 assigned
to the UE for purposes of storing and reactivating a UE
context associated with the UE. The UE provides the
resumelDto BS1, and the BS may retrieve the UE context
associated with the UE so thatthe UE may transition from
the inactive mode to a connected mode using the UE
context.

[0052] As further shown in Fig. 3, and by reference
number 306, BS1 may transmit a UE paging communi-
cation to the UE based at least in part on receiving the
RAN paging communication that identifies the MT-EDT
indication and the resumelD associated with the UE. In
the claimed invention, the UE paging communication
includes the MT-EDT indication and the resumelD asso-
ciated with the UE.

[0053] The UE receives the UE paging communication
(e.g., while in the inactive mode), and may descramble
and/or decode the UE paging communication to deter-
mine whether the UE paging communication is directed
to the UE. For example, the UE may determine that the
UE paging communication is directed to the UE based at
least in part on the UE paging communication identifying
the resumelD associated with the UE.

[0054] As further shown in Fig. 3, and by reference
number 308, the UE initiates a RACH procedure with the
BS, and transmits a first communication as part of the
RACH procedure. In some aspects, the UE may transmit
the first communication based at least in part on identify-
ing the MT-EDT indication in the UE paging communica-
tion. The first communication may include an RRCRe-
sumeRequest communication or another type of RACH
communication to initiate a connection with the BS.
[0055] In the claimed invention, the first communica-
tion identifies the resumelD of the UE. In some aspects,
the first communication may further identify an authenti-
cation token associated with the UE, such as a resume
message authentication code for integrity (resumeMAC-
1), a short resumeMAC-1, and/or the like, that may be
used to validate the authenticity of the first communica-
tion. In some aspects, the first communication may in-
clude an MT-EDT preamble, which may indicate that the
first communication is a response to the MT-EDT indica-
tion.

[0056] As further shown in Fig. 3, and by reference
number 310, BS1 receives the first communication and
may transmit a UE context request to BS2 based at least
in part on receiving the first communication. The UE
context request may be a request to retrieve the UE
context, associated with the UE, that is stored at BS2.
In some aspects, the UE context request may identify the
resumelD associated with the UE, which BS2 may use to
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identify the UE context associated with the UE. In some
aspects, the UE context request may also identify the
authentication token associated with the UE, which BS2
may use to validate the authenticity of the first commu-
nication.

[0057] As further shown in Fig. 3, and by reference
number 312, BS2 may transmit a UE context response to
BS2 based at least in part on receiving the UE context
request from BS1. In some aspects, BS2 may transmit
the UE context request based at least in part on identify-
ing the UE context associated with the UE (e.g., based at
least in part on the resumelD identified in the UE contest
request), based at least in part on validating the authen-
tication the authenticity of the first communication (e.g.,
based at least in part on the authentication token identi-
fied in the UE context request), and/or the like.

[0058] In some aspects, BS2 may determine that BS2
is storing or buffering the MT downlink data that is des-
tined for the UE. In this case, the UE context response
may include the MT downlink data. Moreover, in some
aspects, the UE context response may include a fast
release indication. The fast release indication may be an
indication, to BS1, that the UE is to remain in the inactive
mode while receiving, and after receiving, the MT down-
link data.

[0059] Insome aspects, BS2 may determine to include
the fast release indication in the UE context response
message based at least in part on determining that the
UE is expected to not transmit MO uplink data in re-
sponse to the MT downlink data, or that the UE is ex-
pected to transmit a small amount of MO uplink data in
response to the MT downlink data. In some aspects, BS2
may determine thatthe UE is expected to not transmit MO
uplink data in response to the MT downlink data, or that
the UE is expected to transmit a small amount of MO
uplink datainresponse to the MT downlink data, based at
least in part on subscription information associated with
the UE (e.g., subscription information for the wireless
network, subscription information for one or more ser-
vices provided by the wireless network or an application
server, and/or the like), based at least in part on the data
type of the MT downlink data, based at least in part on a
historical traffic pattern associated with the UE, based at
least in part on an indication from the UPF device and/or
another network controller, and/or the like.

[0060] As further shown in Fig. 3, and by reference
number 314, BS1 may receive the UE context response
and may transmit a second communication as part of the
RACH procedure based at least in part on receiving the
UE context response. The second communication may
be a Msg2 communication or a Msg4 communicationina
four-step RACH procedure, a MsgB communication in
two-step RACH procedure, and/or the like.

[0061] In some aspects, the second communication
may include the MT downlink data that is destined for the
UE. Moreover, the second communication may include
an RRC release message, which may cause the UE and
the BS to terminate the RACH procedure such that the
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UE remains in the inactive mode while the UE receives
MT downlink data and after receiving the MT downlink
data. In this case, the UE may identify the RRC release
message included in the second communication, and
may terminate the RACH procedure based at least in
parton identifying the RRC release message to remainin
the inactive mode while receiving the MT downlink data
and after receiving the MT downlink data. The RRC
release message may be an RRCRelease with suspend-
Config communication, which may cause the UE and/or
BS1 to store the UE context of the UE.

[0062] In some aspects, the second communication
may further include an indication of an uplink resource,
which may include a time-domain resource (e.g., one or
more OFDM symbols, one or more slots, and/or the like)
and/or a frequency-domain resource (e.g., one or more
subcarriers, one or more component carriers, and/or the
like) in which the UE may transmit MO uplink data (e.g.,
which may or may not be associated with the MT down-
link data) while in the inactive mode. In some aspects, the
MT downlink data, the RRC release message, and the
indication of the uplink resource may be multiplexed in
the second communication (e.g., time division multi-
plexed and/or frequency division multiplexed).

[0063] As further shown in Fig. 3, and by reference
number 316, the UE may transmit MO uplink data using
the uplink resource identified in the second communica-
tion. In this case, the UE may transmit the MO uplink data
to BS1 and while in the inactive mode, and BS1 may
transmit or forward the MO uplink data to the UPF device.
[0064] Inthis way, the UE may receive the MT downlink
data while in the inactive mode, and without transitioning
from the inactive mode to a connected mode. This de-
creases the signaling overhead thatis needed to transmit
small amounts of MT downlink data to the UE and for the
UE to transmit MO uplink data, which conserves network-
ing, processing, and/or memory resources of the UE, the
BS, and/or the other devices included in the wireless
network. Moreover, this permits the UE to receive the
MT downlink data and transmit the MO uplink data with-
out establishing a connection (e.g., an RRC connection)
with the BS, which decreases latency in receiving the MT
downlink data and transmitting the MO uplink data. In
addition, this reduces the quantity of repeated transitions
from the inactive mode to the connected mode to receive
small amounts of MT downlink data that are transmitted in
bursts, which may increase power saving of the UE.
[0065] As indicated above, Fig. 3 is provided as one or
more examples. Other examples may differ from what is
described with respect to Fig. 3.

[0066] Fig. 4 is a diagram illustrating one or more
examples 400 of mobile-terminated small data reception
in anidle mode, in accordance with various aspects of the
present disclosure. As shown in Fig. 4, example(s) 400
may include communication between various compo-
nents of a wireless network (e.g., wireless network
100), such as a UE (e.g., UE 120), a plurality of BSs
(e.g., BSs 110), such as BS1 and BS2, a UPF device
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(e.g., network controller 130), an AMF device (e.g., net-
work controller 130), and/or the like. In some aspects, the
UE may operate in an idle mode.

[0067] As shown in Fig. 4, and by reference number
402, the UPF device may receive MT downlink data that
is destined for the UE and may transmit an MT downlink
indication to the AMF device. The MT downlink data may
include a small amount of data, such as data associated
with a messaging application, location data, small multi-
media files, push notifications, keep-alive packets, sen-
sor data, and/or the like that originated from an applica-
tion server, another UE, a BS, a network controller, and/or
another device included in the wireless network or con-
nected to another network.

[0068] In some aspects, the MT downlink data indica-
tion may be an indication that the UPF is storing and/or
buffering MT downlink data that is destined for the UE. In
some aspects, the UPF device may transmit the MT
downlink data indication to the AMF device based at least
in part on determining that the AMF device is associated
with, and manages access and mobility for, a RAN in
which BS1 isincluded, based atleastin part on determin-
ing that the UE is located in a cell of BS1, and/or the like.
[0069] As further shown in Fig. 4, and by reference
number 404, the AMF device may transmit, to BS1, an N2
paging communication based at least in part on receiving
the MT downlink data indication from the UPF device. In
some aspects, the AMF device may transmit the N2
paging communication to BS1 based at least in part on
determining thatthe UE islocatedinthe cell of BS1, which
may occur, for example, due to mobility of the UE after
transitioning to the idle mode. In some aspects, the N2
paging communication may be a paging communication
that is transmitted over a backhaul interface, such as an
N2 interface and/or another type of backhaul interface.

[0070] Insome aspects, the N2 paging communication
may include the MT-EDT indication, a temporary mobile
subscription identifier (TMSI) (e.g., a next generation
shortened TMSI (NG-S-TMSI) and/or another type of
TMSI) or another type of UE identifier associated with
the UE (e.g., a resumelD), and a fast release indication.
The MT-EDT indication may be an indication that the MT
downlink data is being stored and/or buffered at the UPF
device and is to be transmitted to the UE (e.g., the UE
associated with the TMSI identified in the N2 paging
communication).

[0071] The TMSI associated with the UE may be a UE
identifier that is assigned to the UE for purposes of paging
the UE while the UE is in the idle mode. In some aspects,
the AMF device may generate the TMSI and assign the
TMSI to the UE. In some aspects, the AMF device may
generate the TMSI based at least in part on one or more
parameters associated with the AMF device and/or the
UE, such as an AMF pointer, an AMF set identifier,
another identifier associated with the UE, and/or the like.
The UE may provide the TMSI to a BS (e.g., BS 1) based
at least in part on being paged by the BS (e.g., based at
least in part on receiving a UE paging communication
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from the BS) in order to establish the identity of the UE
with the BS. The resumelD associated with the UE may
be a UE identifier that is assigned to the UE for purposes
of storing and reactivating a UE context associated with
the UE.

[0072] The fast release indication may be an indica-
tion, to BS 1, that the UE is to remain in the idle mode
while receiving, and after receiving, the MT downlink
data. In some aspects, the AMF device may determine
to include the fast release indication in the N2 paging
communication based at least in part on determining that
the UE is expected to not transmit MO uplink data in
response to the MT downlink data, or that the UE is
expected to transmit a small amount of MO uplink data
in response to the MT downlink data. In some aspects,
the AMF device may determine that the UE is expected to
not transmit MO uplink data in response to the MT down-
link data, or that the UE is expected to transmit a small
amount of MO uplink data in response to the MT downlink
data, based at least in part on subscription information
associated with the UE (e.g., subscription information for
the wireless network, subscription information for one or
more services provided by the wireless network or an
application server, and/or the like), based at least in part
onthe datatype ofthe MT downlink data, based atleastin
part on a historical traffic pattern associated with the UE,
based at least in part on an indication from the UPF
device and/or another network controller, and/or the like.
[0073] As further shown in Fig. 4, and by reference
number 406, BS1 may transmit a UE paging communi-
cation to the UE based at least in part on receiving the N2
paging communication that identifies the MT-EDT indica-
tion and the TMSI and/or resumelD associated with the
UE. In some aspects, the UE paging communication may
include the MT-EDT indication and the TMSI and/or
resumelD associated with the UE.

[0074] The UE may receive the UE paging communi-
cation (e.g., while in the idle mode), and may descramble
and/or decode the UE paging communication to deter-
mine whether the UE paging communication is directed
to the UE. For example, the UE may determine that the
UE paging communication is directed to the UE based at
least in part on the UE paging communication identifying
the TMSI and/or resumelD associated with the UE.
[0075] As further shown in Fig. 4, and by reference
number 408, the UE may initiate a RACH procedure with
the BS, and may transmit a first communication as part of
the RACH procedure. In some aspects, the UE may
transmit the first communication based at least in part
on identifying the MT-EDT indication in the UE paging
communication. The first communication may include an
RRCResumeRequest communication, an RRCSetu-
pRequest communication, or another type of RACH
communication to initiate connection establishment with
the BS.

[0076] In some aspects, the first communication may
include the resumelD such that the BS may retrieve the
UE context associated with the UE so that the UE may
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transition from the idle mode to a connected mode using
the UE context. In some aspects, the first communication
may identify the TMSI of the UE such that the BS may
identify the UE. In some aspects, the first communication
may further identify an authentication token associated
with the UE, such as a resumeMAC-I, a short resume-
MAC-I, and/or the like, that may be used to validate the
authenticity of the first communication. In some aspects,
the first communication may include an MT-EDT pream-
ble, which may indicate that the first communication is a
response to the MT-EDT indication.

[0077] As further shown in Fig. 4, and by reference
number 410, BS1 may receive the first communication
and may transmit a UE context request to BS2 based at
leastin part on receiving the first communication. In some
aspects, BS1 may transmit the UE context requestto BS2
based at least in part on BS2 being an anchor BS for the
UE (e.g., a BS to which the UE was last communicatively
connected prior to transitioning to the idle mode) and
storing the UE context associated with the UE. The UE
context request may be a request to retrieve the UE
context stored at BS2. In some aspects, the UE context
request may identify the resumelD associated with the
UE, which BS2 may use to identify the UE context asso-
ciated with the UE. In some aspects, the UE context
request may also identify the authentication token asso-
ciated with the UE, which BS2 may use to validate the
authenticity of the first communication.

[0078] As further shown in Fig. 4, and by reference
number 412, BS2 may transmit a UE context response to
BS2 based at least in part on receiving the UE context
request from BS1. In some aspects, BS2 may transmit
the UE context request based at least in part on identify-
ing the UE context associated with the UE (e.g., based at
least in part on the resumelD identified in the UE contest
request), based at least in part on validating the authen-
tication the authenticity of the first communication (e.g.,
based at least in part on the authentication token identi-
fied in the UE context request), and/or the like.

[0079] As further shown in Fig. 4, and by reference
number 414, BS1 may receive the UE context response
and may jointly coordinate a path switch for the UE based
atleastin part on receiving the UE contestresponse. The
path switch may include transitioning a communication
path between the UE and the UPF device from being
served by BS2 to being served by BS1. In this case, BS1
may forward communications between the UE and the
UPF device based at least in part on the path switch.
[0080] As further shown in Fig. 4, and by reference
number 416, BS1 may transmit a second communication
as part of the RACH procedure based at least in part on
the communication path associated with the UE being
transitioned to BS1. The second communication may be
a Msg2 communication or a Msg4 communication in a
four-step RACH procedure, a MsgB communication in
two-step RACH procedure, and/or the like.

[0081] In some aspects, the second communication
may include the MT downlink data that is destined for the
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UE. Moreover, the second communication may include
an RRC release message, which may cause the UE and
the BS to terminate the RACH procedure such that the
UE remains in the idle mode while the UE receives MT
downlink data and after receiving the MT downlink data.
In this case, the UE may identify the RRC release mes-
sage included in the second communication, and may
terminate the RACH procedure based at least in part on
identifying the RRC release message toremainin the idle
mode while receiving the MT downlink data and after
receiving the MT downlink data. The RRC release mes-
sage may be an RRCRelease communication, an
RRCRelease with suspendConfig communication (e.g.,
which may cause the UE and/or BS1 to store the UE
context of the UE), and/or the like.

[0082] In some aspects, the second communication
may further include an indication of an uplink resource,
which may include a time-domain resource (e.g., one or
more OFDM symbols, one or more slots, and/or the like)
and/or a frequency-domain resource (e.g., one or more
subcarriers, one or more component carriers, and/or the
like) in which the UE may transmit MO uplink data (e.g.,
which may or may not be associated with the MT down-
link data) while in the idle mode. In some aspects, the MT
downlink data, the RRC release message, and the in-
dication of the uplink resource may be multiplexed in the
second communication (e.g., time division multiplexed
and/or frequency division multiplexed).

[0083] As further shown in Fig. 4, and by reference
number 418, the UE may transmit MO uplink data using
the uplink resource identified in the second communica-
tion. In this case, the UE may transmit the MO uplink data
to BS1 and while in the idle mode, and BS1 may transmit
or forward the MO uplink data to the UPF device.
[0084] Inthis way, the UE may receive the MT downlink
data while in the idle mode, and without transitioning from
the idle mode to a connected mode. This decreases the
signaling overhead that is needed to transmit small
amounts of MT downlink data to the UE and for the UE
to transmit MO uplink data, which conserves networking,
processing, and/or memory resources of the UE, the BS,
and/or the other devices included in the wireless network.
Moreover, this permits the UE to receive the MT downlink
data and transmit the MO uplink data without establishing
a connection (e.g., an RRC connection) with the BS,
which decreases latency in receiving the MT downlink
data and transmitting the MO uplink data. In addition, this
reduces the quantity of repeated transitions from the idle
mode to the connected mode to receive small amounts of
MT downlink data that are transmitted in bursts, which
may increase power saving of the UE.

[0085] Asindicated above, Fig. 4 is provided as one or
more examples. Other examples may differ from what is
described with respect to Fig. 4.

[0086] Fig. 5 is a diagram illustrating one or more
examples 500 of mobile-terminated small data reception
in anidle mode, in accordance with various aspects of the
present disclosure. As shown in Fig. 5, example(s) 500
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may include communication between various compo-
nents of a wireless network (e.g., wireless network
100), such as a UE (e.g., UE 120), a BS (e.g., BS
110), a UPF device (e.g., network controller 130), an
AMF device (e.g., network controller 130), and/or the
like. In some aspects, the UE may operate in an idle
mode.

[0087] As shown in Fig. 5, and by reference number
502, the UPF device may receive MT downlink data that
is destined for the UE and may transmit an MT downlink
request to the AMF device. The MT downlink data may
include a small amount of data, such as data associated
with a messaging application, location data, small multi-
media files, push notifications, keep-alive packets, sen-
sor data, and/or the like that originated from an applica-
tion server, another UE, a BS, a network controller, and/or
another device included in the wireless network or con-
nected to another network.

[0088] Insome aspects, the MT downlink data request
may be a request to transmit the MT downlink data to the
UE. In some aspects, the UPF device may transmit the
MT downlink data request to the AMF device based at
least in part on determining that the AMF device is
associated with, and manages access and mobility for,
a RAN in which the BS is included, based at least in part
on determining that the UE is located in a cell of the BS,
and/or the like.

[0089] As further shown in Fig. 5, and by reference
number 504, the AMF device may transmit, to the BS, an
N2 paging communication based at least in part on
receiving the MT downlink data request from the UPF
device. In some aspects, the AMF device may transmit
the N2 paging communication to the BS based at least in
parton determining that the UE is located in the cell of the
BS, which may occur, for example, due to mobility of the
UE after transitioning to the idle mode. In some aspects,
the N2 paging communication may be a paging commu-
nication that is transmitted over a backhaul interface,
such as an N2 interface and/or another type of backhaul
interface.

[0090] Insome aspects, the N2 paging communication
may include an MT-EDT indication, a TMSI (e.g., an NG-
S-TMSI and/or another type of TMSI) or another type of
UE identifier associated with the UE, and a fast release
indication. The MT-EDT indication may be an indication
that the MT downlink data is being stored or buffered at
the AMF device and is to be transmitted to the UE (e.g.,
the UE associated with the TMSI identified in the N2
paging communication).

[0091] The TMSI associated with the UE may be a UE
identifier that is assigned to the UE for purposes of paging
the UE while the UE is in the idle mode. In some aspects,
the AMF device may generate the TMSI and assign the
TMSI to the UE. In some aspects, the AMF device may
generate the TMSI based at least in part on one or more
parameters associated with the AMF device and/or the
UE, such as an AMF pointer, an AMF set identifier,
another identifier associated with the UE, and/or the like.
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The UE may provide the TMSI to the BS based atleastin
part on being paged by the BS (e.g., based at least in part
on receiving a UE paging communication from the BS) in
order to establish the identity of the UE with the BS.
[0092] The fast release indication may be an indica-
tion, to the BS, that the UE is to remain in the idle mode
while receiving, and after receiving, the MT downlink
data. In some aspects, the AMF device may determine
to include the fast release indication in the N2 paging
communication based at least in part on determining that
the UE is expected to not transmit MO uplink data in
response to the MT downlink data, or that the UE is
expected to transmit a small amount of MO uplink data
in response to the MT downlink data. In some aspects,
the AMF device may determine that the UE is expected to
not transmit MO uplink data in response to the MT down-
link data, or that the UE is expected to transmit a small
amount of MO uplink data in response to the MT downlink
data, based at least in part on subscription information
associated with the UE (e.g., subscription information for
the wireless network, subscription information for one or
more services provided by the wireless network or an
application server, and/or the like), based at least in part
onthe datatype ofthe MT downlink data, based atleastin
part on a historical traffic pattern associated with the UE,
based at least in part on an indication from the UPF
device and/or another network controller, and/or the like.
[0093] As further shown in Fig. 5, and by reference
number 506, the BS may transmit a UE paging commu-
nication to the UE based at least in part on receiving the
N2 paging communication that identifies the MT-EDT
indication and the TMSI associated with the UE. In some
aspects, the UE paging communication may include the
MT-EDT indication and the TMSI associated with the UE.
[0094] The UE may receive the UE paging communi-
cation (e.g., while in the idle mode), and may descramble
and/or decode the UE paging communication to deter-
mine whether the UE paging communication is directed
to the UE. For example, the UE may determine that the
UE paging communication is directed to the UE based at
least in part on the UE paging communication identifying
the TMSI associated with the UE.

[0095] As further shown in Fig. 5, and by reference
number 508, the UE may initiate a RACH procedure with
the BS, and may transmit a first communication as part of
the RACH procedure. In some aspects, the UE may
transmit the first communication based at least in part
on identifying the MT-EDT indication in the UE paging
communication. The first communication may include an
RRCResumeRequest communication, an RRCSetu-
pRequest communication, or another type of RACH
communication to initiate connection establishment with
the BS. In some aspects, the first communication may
include an RRC early data request. The RRC early data
request may be a request for the AMF device to transmit
data to the UE.

[0096] As further shown in Fig. 5, and by reference
number 510, the BS may receive the first communication
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and may transmit an MT downlink data request to the
AMF device based at least in part on receiving the first
communication. In some aspects, the MT downlink data
request may be a request for the AMF device to transmit
the MT downlink data, stored and/or buffered at the AMF
device and destined for the UE, to the BS. In some
aspects, the BS may transmit the MT downlink data
request to the AMF device based at least in part on
identifying RRC early data request from the UE. In some
aspects, the MT downlink data request may be included
in a non-access-stratum (NAS) packet data unit (PDU)
request communication.

[0097] As further shown in Fig. 5, and by reference
number 512, the AMF device may transmit the MT down-
link data to the BS based at least in part on receiving the
MT downlink data request from the BS. In some aspects,
the MT downlink data may be included in one or more
NAS PDUs.

[0098] As further shown in Fig. 5, and by reference
number 514, the BS may transmit a second communica-
tion as part of the RACH procedure based at least in part
on receiving the MT downlink data from the AMF device.
The second communication may be a Msg2 communica-
tion or a Msg4 communication in a four-step RACH
procedure, a MsgB communication in two-step RACH
procedure, and/or the like.

[0099] In some aspects, the second communication
may include the MT downlink data that is destined for the
UE. Moreover, the second communication may include
an RRC release message, which may cause the UE and
the BS to terminate the RACH procedure such that the
UE remains in the idle mode while the UE receives MT
downlink data and after receiving the MT downlink data.
In this case, the UE may identify the RRC release mes-
sage included in the second communication, and may
terminate the RACH procedure based at least in part on
identifying the RRC release message to remain in the idle
mode while receiving the MT downlink data and after
receiving the MT downlink data. The RRC release mes-
sage may be an RRCRelease communication, an
RRCRelease with suspendConfig communication (e.g.,
which may cause the UE and/or the BS to store the UE
context of the UE), and/or the like.

[0100] In some aspects, the second communication
may further include an indication of an uplink resource,
which may include a time-domain resource (e.g., one or
more OFDM symbols, one or more slots, and/or the like)
and/or a frequency-domain resource (e.g., one or more
subcarriers, one or more component carriers, and/or the
like) in which the UE may transmit MO uplink data (e.g.,
which may or may not be associated with the MT down-
link data) while in the idle mode. In some aspects, the MT
downlink data, the RRC release message, and the in-
dication of the uplink resource may be multiplexed in the
second communication (e.g., time division multiplexed
and/or frequency division multiplexed).

[0101] As further shown in Fig. 5, and by reference
number 516, the UE may transmit MO uplink data using
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the uplink resource identified in the second communica-
tion. In this case, the UE may transmit the MO uplink data
to the BS and while in the idle mode, and the BS may
transmit or forward the MO uplink data to the AMF device.
[0102] Inthis way, the UE may receive the MT downlink
data while in the idle mode, and without transitioning from
the idle mode to a connected mode. This decreases the
signaling overhead that is needed to transmit small
amounts of MT downlink data to the UE and for the UE
to transmit MO uplink data, which conserves networking,
processing, and/or memory resources of the UE, the BS,
and/or the other devices included in the wireless network.
Moreover, this permits the UE to receive the MT downlink
data and transmit the MO uplink data without establishing
a connection (e.g., an RRC connection) with the BS,
which decreases latency in receiving the MT downlink
data and transmitting the MO uplink data. In addition, this
reduces the quantity of repeated transitions from the idle
mode to the connected mode to receive small amounts of
MT downlink data that are transmitted in bursts, which
may increase power saving of the UE.

[0103] Asindicated above, Fig. 5 is provided as one or
more examples. Other examples may differ from what is
described with respect to Fig. 5.

[0104] Fig. 6 is a diagram illustrating an example pro-
cess 600 performed, for example, by a UE, in accordance
with various aspects of the present disclosure. Example
process 600 is an example where a UE (e.g., UE 120)
performs operations associated with paging for mobile-
terminated small data reception in idle and/or inactive
mode.

[0105] As shown in Fig. 6, in some aspects, process
600 may include receiving, from a BS, a paging commu-
nication while the UE is in an inactive mode or an idle
mode (block 610). For example, the UE (e.g., using
receive processor 258, transmit processor 264, control-
ler/processor 280, memory 282, and/or the like) may
receive, from a BS, a paging communication while the
UE is in an inactive mode or an idle mode, as described
above.

[0106] As further shown in Fig. 6, in some aspects,
process 600 may include transmitting, to the BS and
based at least in part on receiving the paging commu-
nication, a first communication as part of a RACH pro-
cedure (block 620). For example, the UE (e.g., using
receive processor 258, transmit processor 264, control-
ler/processor 280, memory 282, and/or the like) may
transmit, to the BS and based at least in part on receiving
the paging communication, a first communication as part
of a RACH procedure, as described above.

[0107] As further shown in Fig. 6, in some aspects,
process 600 may include receiving, from the BS and
based at least in part on transmitting the first commu-
nication, a second communication that includes mobile-
terminated downlink data, an indication of an uplink
resource, and an RRC release message that causes
the UE to remain in the inactive mode or the idle mode
while receiving the mobile-terminated downlink data
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(block 630). For example, the UE (e.g., using receive
processor 258, transmit processor 264, controller/pro-
cessor 280, memory 282, and/or the like) may receiving,
from the BS and based at least in part on transmitting the
first communication, a second communication that in-
cludes mobile-terminated downlink data, an indication of
an uplink resource, and an RRC release message that
causes the UE to remain in the inactive mode or the idle
mode while receiving the mobile-terminated downlink
data, as described above.

[0108] As further shown in Fig. 6, in some aspects,
process 600 may include transmitting, to the BS and
while in the inactive mode or the idle mode, mobile-
originated uplink data using the uplink resource (block
640). For example, the UE (e.g., using receive processor
258, transmit processor 264, controller/processor 280,
memory 282, and/or the like) may transmit, to the BS and
while in the inactive mode or the idle mode, mobile-
originated uplink data using the uplink resource, as de-
scribed above.

[0109] Process 600 may include additional aspects,
such as any single aspect or any combination of aspects
described below and/or in connection with one or more
other processes described elsewhere herein.

[0110] In a first aspect, the first communication is an
RRC resume request or an RRC early data request, and
the second communication comprises a Msg2 commu-
nication, a Msg4 communication, or a MsgB communica-
tion. In a second aspect, alone or in combination with the
first aspect, the RACH procedure is a two-step RACH
procedure or a four-step RACH procedure. In a third
aspect, alone or in combination with one or more of the
first or second aspects, the mobile-terminated downlink
data and the RRC release message are multiplexed in
the second communication.

[0111] Although Fig. 6 shows example blocks of pro-
cess 600, in some aspects, process 600 may include
additional blocks, fewer blocks, different blocks, or dif-
ferently arranged blocks than those depicted in Fig. 6.
Additionally, or alternatively, two or more of the blocks of
process 600 may be performed in parallel.

[0112] Fig. 7 is a diagram illustrating an example pro-
cess 700 performed, for example, by aBS, in accordance
with various aspects of the present disclosure. Example
process 700 is an example where a BS (e.g., BS 110)
performs operations associated with paging for mobile-
terminated small data reception in idle and/or inactive
mode.

[0113] As shown in Fig. 7, in some aspects, process
700 may include transmitting, to a UE, a paging commu-
nication while the UE is in an inactive mode or an idle
mode (block 710). For example, the BS (e.g., using
transmit processor 220, receive processor 238, control-
ler/processor 240, memory 242, and/or the like) may
transmit, to a UE, a paging communication while the
UE is in an inactive mode or an idle mode, as described
above.

[0114] As further shown in Fig. 7, in some aspects,
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process 700 may include receiving, from the UE and
based at least in part on transmitting the paging commu-
nication, a first communication as part of a RACH pro-
cedure (block 720). For example, the BS (e.g., using
transmit processor 220, receive processor 238, control-
ler/processor 240, memory 242, and/or the like) may
receive, from the UE and based at least in part on
transmitting the paging communication, a first commu-
nication as part of a RACH procedure, as described
above.

[0115] As further shown in Fig. 7, in some aspects,
process 700 may include transmitting, to the UE and
based at least in part on transmitting the first commu-
nication, a second communication that includes mobile-
terminated downlink data, an uplink resource that the UE
is to use to transmit mobile-originated uplink data while in
the inactive mode or the idle mode, and an RRC release
message that causes the UE receive the mobile-termi-
nated downlink data while in the inactive mode or the idle
mode (block 730). For example, the BS (e.g., using
transmit processor 220, receive processor 238, control-
ler/processor 240, memory 242, and/or the like) may
transmit, to the UE and based at least in part on transmit-
ting the first communication, a second communication
thatincludes mobile-terminated downlink data, an uplink
resource that the UE is to use to transmit mobile-origi-
nated uplink data while in the inactive mode or the idle
mode, and an RRC release message that causes the UE
receive the mobile-terminated downlink data while in the
inactive mode or the idle mode, as described above.
[0116] As further shown in Fig. 7, in some aspects,
process 700 may include receiving, from the UE and in
the uplink resource, mobile-originated uplink data,
wherein the UE is to transmit the mobile-originated uplink
data while in the inactive mode or the idle mode (block
740). Forexample, the BS (e.g., using transmit processor
220, receive processor 238, controller/processor 240,
memory 242, and/or the like) may receive, from the UE
and in the uplink resource, mobile-originated uplink data,
as described above. In some aspects, the UE is to
transmit the mobile-originated uplink data while in the
inactive mode or the idle mode.

[0117] Process 700 may include additional aspects,
such as any single aspect or any combination of aspects
described below and/or in connection with one or more
other processes described elsewhere herein.

[0118] In a first aspect, transmitting the second com-
munication thatincludes the RRC release message com-
prises transmitting the second communication that in-
cludes the RRC release message based at least in part
on receiving a fast release indication for the UE. In a
second aspect, alone or in combination with the first
aspect, process 700 further comprises receiving the fast
release indication in an N2 paging communication from a
network controller, or receiving the fast release indication
in a RAN paging communication from another BS.
[0119] In a third aspect, alone or in combination with
one or more of the first and second aspects, transmitting
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the second communication that includes the mobile-ter-
minated downlink data comprises transmitting the sec-
ond communication that includes the mobile-terminated
downlink data based at least in part on receiving the
mobile-terminated downlink data. In a fourth aspect,
alone or in combination with one or more of the first
through third aspects, process 700 further comprises
receiving the mobile-terminated downlink data from a
network controller, or receiving the mobile-terminated
downlink data from another BS.

[0120] In a fifth aspect, alone or in combination with
one or more of the first through fourth aspects, process
700 further comprises transmitting the mobile-originated
uplink data to at least one of another BS or a network
controller.

[0121] In a sixth aspect, alone or in combination with
one or more of the first through fifth aspects, the first
communication is an RRC resume request or an RRC
early data request, and the second communication com-
prises a Msg2 communication, a Msg4 communication,
or a MsgB communication. In a seventh aspect, alone or
in combination with one or more of the first through sixth
aspects, the RACH procedure is a two-step RACH pro-
cedure or a four-step RACH procedure. In an eighth
aspect, alone or in combination with one or more of the
first through seventh aspects, the mobile-terminated
downlink data and the RRC release message are multi-
plexed in the second communication.

[0122] Although Fig. 7 shows example blocks of pro-
cess 700, in some aspects, process 700 may include
additional blocks, fewer blocks, different blocks, or dif-
ferently arranged blocks than those depicted in Fig. 7.
Additionally, or alternatively, two or more of the blocks of
process 700 may be performed in parallel.

[0123] The foregoing disclosure provides illustration
and description, but is not intended to be exhaustive or
to limit the aspects to the precise form disclosed. Mod-
ifications and variations may be made in light of the above
disclosure or may be acquired from practice of the as-
pects.

[0124] As used herein, the term "component" is in-
tended to be broadly construed as hardware, firmware,
and/or a combination of hardware and software. As used
herein, a processor is implemented in hardware, firm-
ware, and/or a combination of hardware and software.
[0125] As used herein, satisfying a threshold may,
depending on the context, refer to a value being greater
than the threshold, greater than or equal to the threshold,
less than the threshold, less than or equal to the thresh-
old, equal to the threshold, not equal to the threshold,
and/or the like.

[0126] It will be apparent that systems and/or methods
described herein may be implemented in different forms
of hardware, firmware, and/or a combination of hardware
and software. The actual specialized control hardware or
software code used to implement these systems and/or
methods is notlimiting of the aspects. Thus, the operation
and behavior of the systems and/or methods were de-
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scribed herein without reference to specific software
code-it being understood that software and hardware
can be designed to implement the systems and/or meth-
ods based, at least in part, on the description herein.
[0127] The scope of the invention is defined by the
appended claims. A phrase referring to "at least one of" a
list of items refers to any combination of those items,
including single members. As an example, "at least one
of: a, b, orc"is intended to cover a, b, c, a-b, a-c, b-c, and
a-b-c, as well as any combination with multiples of the
same element (e.g., a-a, a-a-a, a-a-b, a-a-c, a-b-b, a-c-c,
b-b, b-b-b, b-b-c, c-c, and c-c-c or any other ordering of a,
b, and c).

Claims

1. A method (600) of wireless communication per-
formed by a user equipment, UE, comprising:

receiving (610), from a first base station, BS, a
paging communication while the UE is in an
inactive mode or an idle mode, the paging com-
munication comprising a mobile-terminated
early data transmission, MT-EDT, indication
and a resume identifier of the UE, wherein the
MT-EDT indication is an indication that MT
downlink data is stored at a second BS, and
wherein the resume identifier is a UE identifier
assigned by the second BS to the UE for pur-
poses of storing and reactivating a UE context
associated with the UE;

transmitting (620), to the first BS and based at
least in part on receiving the paging communi-
cation, a first communication as part of arandom
access channel, RACH, procedure, the first
communication comprising the resume identi-
fier;

receiving (630), from the first BS and based at
least in part on transmitting the first communica-
tion, a second communication that includes:

mobile-terminated downlink data,

an indication of an uplink resource, and
aradioresource control, RRC, release mes-
sage that causes the UE to remain in the
inactive mode or the idle mode while receiv-
ing the mobile-terminated downlink data;
and

transmitting (640), to the first BS and while in the
inactive mode or the idle mode, mobile-origi-
nated uplink data using the uplink resource.

2. The method (600) of claim 1, wherein the first com-
munication is an RRC resume request or an RRC
early data request; and
wherein the second communication comprises:
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a Msg2 communication,
a Msg4 communication, or
a MsgB communication.

3. The method (600) of claim 1, wherein the RACH
procedure is a two-step RACH procedure or a
four-step RACH procedure.

4. The method (600) of claim 1, wherein the mobile-
terminated downlink data and the RRC release mes-
sage are multiplexed in the second communication.

5. A method (700) of wireless communication per-
formed by a first base station, BS, comprising:

transmitting (710), to a user equipment, UE, a
paging communication while the UE is in an
inactive mode or an idle mode, the paging com-
munication comprising a mobile-terminated
early data transmission, MT-EDT, indication
and a resume identifier of the UE, wherein the
MT-EDT indication is an indication that MT
downlink data is stored at a second BS, and
wherein the resume identifier is a UE identifier
assigned by the second BS to the UE for pur-
poses of storing and reactivating a UE context
associated with the UE;

receiving (720), from the UE and based at least
in part on transmitting the paging communica-
tion, a first communication as part of a random
access channel, RACH, procedure, the first
communication comprising the resume identi-
fier;

transmitting (730), to the UE and based at least
in part on transmitting the first communication, a
second communication that includes:

mobile-terminated downlink data,

an uplink resource that the UE is to use to
transmit mobile-originated uplink data while
in the inactive mode or the idle mode, and
aradio resource control, RRC, release mes-
sage that causes the UE receive the mobile-
terminated downlink data while in the inac-
tive mode or the idle mode; and

receiving (740), from the UE and in the uplink
resource, mobile-originated uplink data, where-
in the UE is to transmit the mobile-originated
uplink data while in the inactive mode or the idle
mode.

6. The method (700) of claim 5, wherein transmitting
the second communication that includes the RRC
release message comprises:
transmitting the second communication that in-
cludes the RRC release message based at least in
part on receiving a fast release indication for the UE.
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7. The method (700) of claim 6, further comprising:

receiving the fast release indication in an N2
paging communication from a network control-

ler, or

receiving the fast release indication in a radio
access network, RAN, paging communication

from the second BS.

8. The method (700) of claim 5, wherein transmitting
the second communication that includes the mobile-

terminated downlink data comprises:

transmitting the second communication that in-
cludes the mobile-terminated downlink data based
at least in part on receiving the mobile-terminated

downlink data, and preferably further comprising:

receiving the mobile-terminated downlink data

from a network controller, or

receiving the mobile-terminated downlink data

from the second BS.

9. The method (700) of claim 5, further comprising:

transmitting the mobile-originated uplink data to at

least one of:

the second BS, or
a network controller.

10. The method (700) of claim 5, wherein the first com-
munication is an RRC resume request or an RRC

early data request; and
wherein the second communication comprises:

a Msg2 communication,
a Msg4 communication, or
a MsgB communication.

11. The method (700) of claim 5, wherein the RACH
procedure is a two-step RACH procedure or a

four-step RACH procedure.

12. The method (700) of claim 5, wherein the mobile-
terminated downlink data and the RRC release mes-
sage are multiplexed in the second communication.

13. A user equipment, UE, for wireless communication,

comprising:

means for receiving, from a first base station,
BS, a paging communication while the appara-
tus is in an inactive mode or an idle mode, the
paging communication comprising a mobile-ter-
minated early data transmission, MT-EDT, indi-
cation and aresume identifier of the UE, wherein
the MT-EDT indication is an indication that MT
downlink data is stored at a second BS, and
wherein the resume identifier is a UE identifier
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assigned by the second BS to the UE for pur-
poses of storing and reactivating a UE context
associated with the UE;

means for transmitting, to the first BS and based
at least in part on receiving the paging commu-
nication, a first communication as part of a ran-
dom access channel, RACH, procedure, the first
communication comprising the resume identi-
fier; and

means for receiving, from the first BS and based
at least in part on transmitting the first commu-
nication, a second communication thatincludes:

mobile-terminated downlink data,

an indication of an uplink resource, and
aradioresource control, RRC, release mes-
sage, wherein the RRC release message
causes the apparatus to remain in the in-
active mode or the idle mode while receiving
the mobile-terminated downlink data; and

means for transmitting, to the second BS and
while in the inactive mode or the idle mode,
mobile-originated uplink data using the uplink
resource.

14. Afirst base station, BS, for wireless communication,

comprising:

means for transmitting, to a user equipment, UE,
a paging communication while the UE is in an
inactive mode or an idle mode, the paging com-
munication comprising a mobile-terminated
early data transmission, MT-EDT, indication
and a resume identifier of the UE, wherein the
MT-EDT indication is an indication that MT
downlink data is stored at a second BS, and
wherein the resume identifier is a UE identifier
assigned by the second BS to the UE for pur-
poses of storing and reactivating a UE context
associated with the UE;

means for receiving, from the UE and based at
least in part on transmitting the paging commu-
nication, a first communication as part of a ran-
dom access channel, RACH, procedure, the first
communication comprising the resume identi-
fier; and

means for transmitting, to the UE and based at
least in part on transmitting the first communica-
tion, a second communication that includes:

mobile-terminated downlink data,

an uplink resource that the UE is to use to
transmit mobile-originated uplink data while
in the inactive mode or the idle mode, and
aradioresource control, RRC, release mes-
sage that causes the UE receive the mobile-
terminated downlink data while in the inac-
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tive mode or the idle mode; and

means for receiving, from the UE and in the
uplink resource, mobile-originated uplink data,
wherein the UE is to transmit the mobile-origi-
nated uplink data while in the inactive mode or
the idle mode.

15. A computer program comprising instructions which,

when executed by a computer, cause the computer
to perform the steps of one of the methods of one of
the claims 1-4 or 5-12.

Patentanspriiche

Ein Verfahren (600) zur drahtlosen Kommunikation,
das von einem Benutzergerat, UE, durchgefihrt
wird, umfassend:

Empfangen (610), von einer ersten Basissta-
tion, BS, einer Paging-Kommunikation, wah-
rend sich das UE in einem inaktiven Modus oder
einem Ruhemodus befindet, wobei die Paging-
Kommunikation eine Anzeige einer mobilen ter-
minierten frihen Dateniibertragung, MT-EDT,
und eine Wiederaufnahmekennung des UE um-
fasst, wobei die MT-EDT-Anzeige eine Anzeige
ist, dass MT-Downlink-Daten an einer zweiten
BS gespeichert sind, und wobei die Wiederauf-
nahmekennung eine UE-Kennung ist, die von
der zweiten BS dem UE zum Zwecke des Spei-
cherns und Reaktivierens eines mit dem UE
assoziierten UE-Kontexts zugewiesen wird;
Ubertragen (620), an die erste BS und zumin-
dest teilweise basierend auf dem Empfangen
der Paging-Kommunikation, einer ersten Kom-
munikation als Teil einer Direktzugriffskanal-,
RACH-, Prozedur, wobei die erste Kommunika-
tion die Wiederaufnahmekennung umfasst;
Empfangen (630), von der ersten BS und zumin-
dest teilweise basierend auf dem Ubertragen
der ersten Kommunikation, einer zweiten Kom-
munikation, die beinhaltet:

mobile terminierte Downlink-Daten,

eine Anzeige einer Uplink-Ressource, und
eine Funkressourcensteuerungs-, RRC-,
Freigabenachricht, die das UE veranlasst,
in dem inaktiven Modus oder dem Ruhe-
modus zu bleiben, wahrend die mobilen
terminierten Downlink-Daten empfangen
werden; und

Ubertragen (640), an die erste BS und wéhrend
des inaktiven Modus oder des Ruhemodus, von
mobilen stammenden Uplink-Daten unter Ver-
wendung der Uplink-Ressource.

10

15

20

25

30

35

40

45

50

55

19

2.

Das Verfahren (600) nach Anspruch 1, wobei die
erste Kommunikation eine RRC-Wiederaufnahme-
anforderung oder eine RRC-Friihdatenanforderung
ist; und

wobei die zweite Kommunikation umfasst:

eine Msg2-Kommunikation,
eine Msg4-Kommunikation, oder
eine MsgB-Kommunikation.

Das Verfahren (600) nach Anspruch 1, wobei die
RACH-Prozedur eine zweistufige RACH-Prozedur
oder eine vierstufige RACH-Prozedur ist.

Das Verfahren (600) nach Anspruch 1, wobei die
mobilen terminierten Downlink-Daten und die RRC-
Freigabenachricht in der zweiten Kommunikation
gemultiplext werden.

Ein Verfahren (700) zur drahtlosen Kommunikation,
das von einer ersten Basisstation, BS, durchgefiihrt
wird, umfassend:

Ubertragen (710), an ein Benutzergerat, UE,
einer Paging-Kommunikation, wahrend sich
das UE in einem inaktiven Modus oder einem
Ruhemodus befindet, wobei die Paging-Kom-
munikation eine Anzeige einer mobilen termin-
ierten frihen Datenlbertragung, MT-EDT, und
eine Wiederaufnahmekennung des UE um-
fasst, wobei die MT-EDT-Anzeige eine Anzeige
ist, dass MT-Downlink-Daten an einer zweiten
BS gespeichert sind, und wobei die Wiederauf-
nahmekennung eine UE-Kennung ist, die von
der zweiten BS dem UE zum Zwecke des Spei-
cherns und Reaktivierens eines mit dem UE
assoziierten UE-Kontexts zugewiesen wird;
Empfangen (720), von dem UE und zumindest
teilweise basierend auf dem Ubertragen der
Paging-Kommunikation, einer ersten Kommuni-
kation als Teil einer Direktzugriffskanal-,
RACH-, Prozedur, wobei die erste Kommunika-
tion die Wiederaufnahmekennung umfasst;
Ubertragen (730), an das UE und zumindest
teilweise basierend auf dem Ubertragen der
ersten Kommunikation, einer zweiten Kommu-
nikation, die beinhaltet:

mobile terminierte Downlink-Daten,

eine Uplink-Ressource, die das UE verwen-
den soll, um mobile stammende Uplink-Da-
ten zu Ubertragen, wahrend es sich in dem
inaktiven Modus oder dem Ruhemodus be-
findet, und

eine Funkressourcensteuerungs-, RRC-,
Freigabenachricht, die das UE veranlasst,
die mobilen terminierten Downlink-Daten
zu empfangen, wahrend es sich in dem
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inaktiven Modus oder dem Ruhemodus be-
findet; und

Empfangen (740), von dem UE und in der
Uplink-Ressource, von mobilen stammenden
Uplink-Daten, wobei das UE die mobilen
stammenden Uplink-Daten Ubertragen soll,
wahrend es sich in dem inaktiven Modus oder
dem Ruhemodus befindet.

Das Verfahren (700) nach Anspruch 5, wobei Uber-
tragen der zweiten Kommunikation, die die RRC-
Freigabenachricht beinhaltet, umfasst:

Ubertragen der zweiten Kommunikation, die die
RRC-Freigabenachricht beinhaltet, zumindest teil-
weise basierend auf dem Empfangen einer Schnell-
freigabeanzeige fur das UE.

Das Verfahren (700) nach Anspruch 6, ferner um-
fassend:

Empfangen der Schnellfreigabeanzeige in einer
N2-Paging-Kommunikation von einer Netz-
werksteuerung, oder

Empfangen der Schnellfreigabeanzeige in einer
Funkzugriffsnetzwerk-, RAN-, Paging-Kommu-
nikation von der zweiten BS.

Das Verfahren (700) nach Anspruch 5, wobei Uber-
tragen der zweiten Kommunikation, die die mobilen
terminierten Downlink-Daten beinhaltet, umfasst:
Ubertragen der zweiten Kommunikation, die die mo-
bilen terminierten Downlink-Daten beinhaltet, zu-
mindest teilweise basierend auf Empfangen der mo-
bilen terminierten Downlink-Daten, und vorzugswei-
se ferner umfassend:

Empfangen der mobilen terminierten Downlink-
Daten von einer Netzwerksteuerung, oder
Empfangen der mobilen terminierten Downlink-
Daten von der zweiten BS.

Das Verfahren (700) nach Anspruch 5, ferner um-
fassend:

Ubertragen der mobilen stammenden Uplink-Daten
an mindestens eines von:

der zweiten BS, oder
einer Netzwerksteuerung.

Das Verfahren (700) nach Anspruch 5, wobei die
erste Kommunikation eine RRC-Wiederaufnahme-
anforderung oder eine RRC-Friihdatenanforderung
ist; und

wobei die zweite Kommunikation umfasst:

eine Msg2-Kommunikation,
eine Msg4-Kommunikation, oder
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eine MsgB-Kommunikation.

Das Verfahren (700) nach Anspruch 5, wobei die
RACH-Prozedur eine zweistufige RACH-Prozedur
oder eine vierstufige RACH-Prozedur ist.

Das Verfahren (700) nach Anspruch 5, wobei die
mobilen terminierten Downlink-Daten und die RRC-
Freigabenachricht in der zweiten Kommunikation
gemultiplext werden.

Ein Benutzergerat, UE, zur drahtlosen Kommunika-
tion, umfassend:

Mittel zum Empfangen, von einer ersten Basis-
station, BS, einer Paging-Kommunikation, wah-
rend sich das UE in einem inaktiven Modus oder
einem Ruhemodus befindet, wobei die Paging-
Kommunikation eine Anzeige einer mobilen ter-
minierten frihen Datenlibertragung, MT-EDT,
und eine Wiederaufnahmekennung des UE um-
fasst, wobei die MT-EDT-Anzeige eine Anzeige
ist, dass MT-Downlink-Daten an einer zweiten
BS gespeichert sind, und wobei die Wiederauf-
nahmekennung eine UE-Kennung ist, die von
der zweiten BS dem UE zum Zwecke des Spei-
cherns und Reaktivierens eines mit dem UE
assoziierten UE-Kontexts zugewiesen wird;
Mittel zum Ubertragen, an die erste BS und
zumindest teilweise basierend auf Empfangen
der Paging-Kommunikation, einer ersten Kom-
munikation als Teil einer Direktzugriffskanal-,
RACH-, Prozedur, wobei die erste Kommunika-
tion die Wiederaufnahmekennung umfasst; und
Mittel zum Empfangen, von der ersten BS und
zumindest teilweise basierend auf Ubertragen
der ersten Kommunikation, einer zweiten Kom-
munikation, die beinhaltet:

mobile terminierte Downlink-Daten,

eine Anzeige einer Uplink-Ressource, und
eine Funkressourcensteuerungs-, RRC-,
Freigabenachricht, wobei die RRC-Freiga-
benachricht das UE veranlasst, in dem in-
aktiven Modus oder dem Ruhemodus zu
bleiben, wahrend die mobilen terminierten
Downlink-Daten empfangen werden; und

Mittel zum Ubertragen, an die zweite BS und
wahrend des inaktiven Modus oder des Ruhe-
modus, von mobilen stammenden Uplink-Daten
unter Verwendung der Uplink-Ressource.

14. Eine erste Basisstation, BS, zur drahtlosen Kommu-

nikation, umfassend:

Mittel zum Ubertragen, an ein Benutzergerat,
UE, einer Paging-Kommunikation, wéhrend
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sich das UE in einem inaktiven Modus oder
einem Ruhemodus befindet, wobei die Pa-
ging-Kommunikation eine Anzeige einer mobi-
len terminierten friihen Datentbertragung, MT-
EDT, und eine Wiederaufnahmekennung des
UE umfasst, wobei die MT-EDT-Anzeige eine
Anzeige ist, dass MT-Downlink-Daten an einer
zweiten BS gespeichert sind, und wobei die
Wiederaufnahmekennung eine UE-Kennung
ist, die von der zweiten BS dem UE zum Zwecke
des Speicherns und Reaktivierens eines mit
dem UE assoziierten UE-Kontexts zugewiesen
wird;

Mittel zum Empfangen, von dem UE und zumin-
dest teilweise basierend auf Ubertragen der
Paging-Kommunikation, einer ersten Kommuni-
kation als Teil einer Direktzugriffskanal-,
RACH-, Prozedur, wobei die erste Kommunika-
tion die Wiederaufnahmekennung umfasst; und
Mittel zum Ubertragen, an das UE und zumin-
dest teilweise basierend auf dem Ubertragen
der ersten Kommunikation, einer zweiten Kom-
munikation, die beinhaltet:

mobile terminierte Downlink-Daten,

eine Uplink-Ressource, die das UE verwen-
den soll, um mobile stammende Uplink-Da-
ten zu ubertragen, wahrend es sich in dem
inaktiven Modus oder dem Ruhemodus be-
findet, und

eine Funkressourcensteuerungs-, RRC-,
Freigabenachricht, die das UE veranlasst,
die mobilen terminierten Downlink-Daten
zu empfangen, wahrend es sich in dem
inaktiven Modus oder dem Ruhemodus be-
findet; und

Mittel zum Empfangen, von dem UE und in der
Uplink-Ressource, von mobilen stammenden
Uplink-Daten, wobei das UE die mobilen
stammenden Uplink-Daten Ubertragen soll,
wahrend es sich in dem inaktiven Modus oder
dem Ruhemodus befindet.

15. Ein Computerprogramm, das Anweisungen um-

fasst, die, wenn sie von einem Computer ausgefihrt
werden, den Computer veranlassen, die Schritte
eines der Verfahren nach einem der Anspriche
1-4 oder 5-12 durchzufiihren.

Revendications

Un procédé (600) de communication sans fil réalisé
par un équipement utilisateur, UE, comprenant :

la réception (610), a partir d’'une premiére sta-
tion de base, BS, d'une communication de pag-
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ing alors que I'UE est dans un mode inactif ou
dans un mode veille, la communication de pag-
ing comprenant une indication de transmission
de données précoce a terminaison mobile, MT-
EDT, et un identifiant de reprise de 'UE, dans
lequel lindication MT-EDT est une indication
que des données de liaison descendante MT
sont stockées au niveau d’'une seconde BS, et
dans lequel l'identifiant de reprise est un identi-
fiant d’UE attribué par la seconde BS a 'UE a
des fins de stockage et de réactivation d’'un
contexte d’'UE associé a 'UE ;

la transmission (620), a la premiére BS et sur la
base au moins en partie de la réception de la
communication de paging, d’une premiere
communication dans le cadre d’'une procédure
de canal d’accés aléatoire, RACH, la premiére
communication comprenant l'identifiant de re-
prise ;

la réception (630), a partir de la premiére BS et
surla base au moins en partie de latransmission
de la premiére communication, d’'une seconde
communication qui inclut :

des données de liaison descendante a ter-
minaison mobile,

une indication d’'une ressource de liaison
montante, et

un message de libération de contréle de
ressource radio, RRC, qui amene I'UE a
rester dans le mode inactif ou dans le mode
veille tout en recevant les données de liai-
son descendante a terminaison mobile ; et
la transmission (640), a la premiére BS et
alors qu'ilestdansle mode inactifou dans|le
mode veille, de données de liaison mon-
tante d’origine mobile en utilisant la res-
source de liaison montante.

Le procédé (600) selon la revendication 1, dans
lequel la premiére communication est une requéte
de reprise RRC ou une requéte de données préco-
ces RRC ; et

dans lequel la seconde communication comprend :

une communication Msg2,
une communication Msg4, ou
une communication MsgB.

Le procédé (600) selon la revendication 1, dans
lequel la procédure RACH est une procédure RACH
en deux étapes ou une procédure RACH en quatre
étapes.

Le procédé (600) selon la revendication 1, dans
lequel les données de liaison descendante a termi-
naison mobile et le message de libération RRC sont
multiplexés dans la seconde communication.
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5. Unprocédé (700) de communications sans fil réalisé

par une station de base, BS, comprenant :

la transmission (710), a un équipement utilisa-
teur, UE, d’'une communication de paging alors
que I'UE est dans un mode inactif ou dans un
mode veille, la communication de paging
comprenant une indication de transmission de
données précoce a terminaison mobile, MT-
EDT, et un identifiant de reprise de 'UE, dans
lequel l'indication MT-EDT est une indication
que des données de liaison descendante MT
sont stockées au niveau d'une seconde BS, et
dans lequel I'identifiant de reprise est un identi-
fiant d’'UE attribué par la seconde BS a 'UE a
des fins de stockage et de réactivation d’'un
contexte d’'UE associé a 'UE ;

la réception (720), a partir de I'UE et sur la base
au moins en partie de la transmission de la
communication de paging, d'une premiére
communication dans le cadre d’'une procédure
de canal d’accés aléatoire, RACH, la premiére
communication comprenant l'identifiant de re-
prise ;

la transmission (730), a 'UE et sur la base au
moins en partie de la transmission de la pre-
miére communication, d’'une seconde commu-
nication qui inclut :

des données de liaison descendante a ter-
minaison mobile,

une ressource de liaison montante que 'UE
doit utiliser pour transmettre des données
de liaison montante d’origine mobile alors
qu’il est dans le mode inactif ou dans le
mode veille, et

un message de libération de controle de
ressource radio, RRC, qui améne I'UE a
recevoir les données de liaison descen-
dante a terminaison mobile alors qu’il est
dans le mode inactif ou dans le mode veille ;
et

la réception (740), a partirde 'UE etdans la
ressource de liaison montante, de données
de liaison montante d’origine mobile, dans
lequel 'UE doit transmettre les données de
liaison montante d’origine mobile alors qu'il
est dans le mode inactif ou dans le mode
veille.

Le procédé (700) selon la revendication 5, dans
lequel la transmission de la seconde communication
qui inclut le message de libération RRC comprend :
la transmission de la seconde communication qui
inclut le message de libération RRC sur la base au
moins en partie de la réception d’une indication de
libération rapide pour 'UE.
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Le procédé (700) selon la revendication 6, compre-
nant en outre :

la réception de l'indication de libération rapide
dans une communication de paging N2 a partir
d’un contrdleur de réseau, ou

la réception de I'indication de libération rapide
dans une communication de paging de réseau
d’accés radio, RAN, a partir de la seconde BS.

Le procédé (700) selon la revendication 5, dans
lequel la transmission de la seconde communication
qui inclut les données de liaison descendante a
terminaison mobile comprend :

la transmission de la seconde communication qui
inclut les données de liaison descendante a termi-
naison mobile sur la base au moins en partie de la
réception des données de liaison descendante a
terminaison mobile, et de préférence comprenant
en outre :

la réception des données de liaison descen-
dante a terminaison mobile a partir d’'un contro-
leur de réseau, ou

la réception des données de liaison descen-
dante a terminaison mobile a partir de la se-
conde BS.

Le procédé (700) selon la revendication 5, compre-
nant en outre :

la transmission des données de liaison montante
d’origine mobile a au moins I'un parmi :

la seconde BS, ou
un contréleur réseau.

Le procédé (700) selon la revendication 5, dans
lequel la premiére communication est une requéte
de reprise RRC ou une requéte de données préco-
ces RRC ; et

dans lequel la seconde communication comprend :

une communication Msg2,
une communication Msg4, ou
une communication MsgB.

Le procédé (700) selon la revendication 5, dans
lequel la procédure RACH est une procédure RACH
en deux étapes ou une procédure RACH en quatre
étapes.

Le procédé (700) selon la revendication 5, dans
lequel les données de liaison descendante a termi-
naison mobile et le message de libération RRC sont
multiplexés dans la seconde communication.

Un équipement utilisateur, UE, pour la communica-
tion sans fil, comprenant :
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un moyen pour recevoir, a partir d’'une premiére
station de base, BS, une communication de
paging alors que I'appareil est dans un mode
inactif ou dans un mode veille, la communication
de paging comprenant une indication de trans-
mission de données précoce a terminaison mo-
bile, MT-EDT, et unidentifiant de reprise de I'UE,
dans lequel I'indication MT-EDT est une indica-
tion que des données de liaison descendante
MT sont stockées au niveau d’'une seconde BS,
et dans lequel l'identifiant de reprise est un
identifiant d’'UE attribué par la seconde BS a
'UE a des fins de stockage et de réactivation
d’un contexte d’'UE associé a I'UE ;

un moyen pour transmettre, a la premiére BS et
surlabase au moins en partie de la réception de
la communication de paging, une premiere
communication dans le cadre d’'une procédure
de canal d’accés aléatoire, RACH, la premiére
communication comprenant l'identifiant de re-
prise ; et

un moyen pour recevoir, a partir de la premiére
BS et sur la base au moins en partie de la
transmission de la premiére communication,
une seconde communication qui inclut :

des données de liaison descendante a ter-
minaison mobile,

une indication d’'une ressource de liaison
montante, et

un message de libération de controle de
ressource radio, RRC, dans lequel le mes-
sage de libération RRC améne I'appareil a
rester dans le mode inactif ou dans le mode
veille tout en recevant les données de liai-
son descendante a terminaison mobile ; et
un moyen pour transmettre, a la seconde
BS et alors qu'il est dans le mode inactif ou
dans le mode veille, de données de liaison
montante d’origine mobile en utilisant la
ressource de liaison montante.

14. Une premiére station de base, BS, pour la commu-
nication sans fil, comprenant :

un moyen pour transmettre, a un équipement
utilisateur, UE, une communication de paging
alors que I'UE est dans un mode inactif ou dans
un mode veille, la communication de paging
comprenant une indication de transmission de
données précoce a terminaison mobile, MT-
EDT, et un identifiant de reprise de I'UE, dans
laquelle l'indication MT-EDT est une indication
que des données de liaison descendante MT
sont stockées au niveau d'une seconde BS, et
dans laquelle I'identifiant de reprise est un iden-
tifiant d’'UE attribué par la seconde BS a 'UE a
des fins de stockage et de réactivation d’'un
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contexte d’'UE associé a 'UE ;

un moyen pour recevoir, a partir de 'UE et sur la
base au moins en partie de la transmission de la
communication de paging, une premiére
communication dans le cadre d’'une procédure
de canal d’accés aléatoire, RACH, la premiére
communication comprenant l'identifiant de re-
prise ; et

un moyen pour transmettre, a 'UE et sur la base
au moins en partie de la transmission de la
premiére communication, une seconde commu-
nication qui inclut :

des données de liaison descendante a ter-
minaison mobile,

une ressource de liaison montante que 'UE
doit utiliser pour transmettre des données
de liaison montante d’origine mobile alors
qu’il est dans le mode inactif ou dans le
mode veille, et

un message de libération de contréle de
ressource radio, RRC, qui amene I'UE a
recevoir les données de liaison descen-
dante a terminaison mobile alors qu’il est
dans le mode inactif ou dans le mode veille ;
et

un moyen pour recevoir, a partir de I'UE et
dans la ressource de liaison montante, des
données de liaison montante d’origine mo-
bile, dans laquelle 'UE doit transmettre les
données de liaison montante d’origine mo-
bile dans le mode inactif ou dans le mode
veille.

15. Un programme de calculateur comprenant des ins-
tructions qui, lorsqu’elles sont exécutées par un
calculateur, aménent le calculateur a réaliser les
étapes d’un des procédés selon une des revendica-
tions1a4ouba2.
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